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Background. CellDetect® staining technique is a newly invented technique for cancer diagnosis. It easily dis-
tinguishes between normal and neoplastic cells including pre-cancer and squamous cell carcinoma (SCC) cells,
based on staining color andmorphology. In this study, application of CellDetect® staining techniquewas assessed
in diagnosis of human cervical cancer as compared with hematoxylin and eosin (H&E) staining in conventional
slides and Thinprep cytologic test (TCT) smears.
Methods. The conventional slides and TCT smears of 600 patientswere stained and observedwhile comparing
with H&E staining to assess sensitivity and speciﬁcity of CellDetect® staining technique in diagnosis of cervical
cancer. Conventional smear slides (440 cases) were ﬁxed in 95% ethanol or with CYTOFIX® Spray. TCT smears
(160 cases) were processed based on manual. The parafﬁn sections from cervical intraepithelium neoplasia
(CIN) 2–3 and SCC cases were prepared by biopsy.
Results. CellDetect® staining exhibited well cell morphology, simultaneously, showed dual color discrimina-
tion, the stain targeted cytoplasm in normal cells in green and dysplastic cells or neoplastic cells in purple/red.
Both cervical cell smears or both ﬁxation methods in conventional slides did not affect CellDetect® staining
diagnosis, especially in tissue biopsies CellDetect® staining exhibited well epithelium layers to beneﬁt the
diagnosis of CIN grade. The sensitivity and speciﬁcity of CellDetect® staining technology in diagnosing CIN and
SCC were 94.34% and 88.73%, respectively.
Conclusions. CellDetect® staining technique provided a dual color discrimination andmorphological analysis.
It has the potential to become one of the most effective methods for cervical screening and early diagnosis.© 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Introduction
Cervical cancer is the second most common cancer and the ﬁfth
deadliest cancer in women (World Health Organization (February
2006). “Fact sheet No. 297: Cancer”. Retrieved 2007-12-01). The inci-
dence of invasive cervical cancer has declined steadily in the United
States over the past few decades; however, it remains at high levels inl Anatomy, Nantong University,
C-ND license. manydeveloping countries [1,2]. Although cervical cancer showed a de-
clining trend over the past three decades in China, it remains a major
health problem in Chinese women especially women living in rural
China [3,4].
CellDetect® staining technique is a newly invented technique by Zetiq
Technologies Ltd (Israel) for cancer diagnosis [5,6]. CellDetect®-stained
sections display cyto-morphological details compared to hematoxylin
and eosin (H&E) images. Tinctorially, non-neoplastic cells present
green/blue after stained with CellDetect®, contrasting with neoplastic
cells stained red/magenta. Owing to the tinctorial characteristics, even
small foci of neoplasia that are inconspicuous stained with H&E are read-
ily distinguished at low magniﬁcation. CellDetect® provided a uniquely
384 S. He et al. / Gynecologic Oncology 132 (2014) 383–388useful tinctorial clue for the detection of cervical cancer. In this study,
CellDetect® staining procedures and conditions were ameliorated based
on Chinese medical device requirements in order to obtain the optimal
sensitivity. Conventional slide smears and Liquid-based Thinprep cyto-
logic test (TCT) smears stained with CellDetect® were compared to
those with H&E staining. The results showed that CellDetect® staining
used in cervical exfoliated cell screen would provide an effective tech-
nique for early diagnosis of human cervical cancer.
Materials and methods
Patients and sample pretreatments
The 600 human cervical specimens used in this study were from
Nantong Tumor Hospital, the First People's Hospital of Kunshan,
People's Hospital of Rudong andNantongGynecology Practice of Baxian
Community in China, respectively. This study was approved by the local
committee of medical ethics, and written prior informed consent and
approval were signed by the participants. Conventional cervical smears
from 440 participants were made on glass slides. Two quadruplicate
slides for each participant were ﬁxed in 95% ethanol and two with
CYTOFIX® Spray. The remaining 160 participants were processed for
TCT smears (some of these cases were previously suspected in clinical
conventional smear) and each casewas prepared in duplicate. Both con-
ventional and TCT smear slides were stained with CellDetect® or H&E.
In this study, the parafﬁn sections were from biopsied cervical
intraepithelium neoplasia (CIN) 2–3 or squamous cell carcinoma
(SCC) tissues for both staining. In addition, adjacent tissues of suspected
loci were also stained with CellDetect®. All slides were evaluated by
two blinded pathologists and the diagnostic agreement between H&E
and CellDetect® stains was determined.
Slide preparation
Conventional smears were prepared from exfoliated cervical cells ac-
cording to standard procedures and ﬁxed in either 95% ethanol or with
CYTOFIX® spray (Surgipath Medical Industries, INC. P.O. BOX 528/5205
Rte.12 Richmond, IL60071). For ethanol ﬁxation, slides were immersed
in 95% ethanol for 30 min and air-dried for 10 min. For spray ﬁxation,
slides were sprayed 2–3 times and air-dried for 10 min.
Cells for TCT smear slides were obtained from exfoliated cervix with
brushing, and then were immersed in 95% ethanol for 30 min. TCT slides
were automatically prepared by a liquid-based equipment (ZP-B, Xiaogan
Hongxiang Biomedical Equipment Technology Co., LTD, Hubei, China).
Tissue biopsied samples were ﬁxed with 4% formaldehyde, embed-
ded in parafﬁn and pairs of adjacent sections that were cut from a single
parafﬁn block were made. Deparafﬁnization and rehydration were per-
formed as follows: slides were immersed twice in xylene (3 min each);
twice in 100% ethanol (3 min each); twice in 95% ethanol (3 min each)
and once in distilled water (3 min).
CellDetect® stainingwasperformed according to themanufacturer's
instruction [5,6]. The above slideswere incubated in 10% Trichloroacetic
acid (TCA) for 1 h prior to staining with modiﬁed Hematoxylin (Gill III)
for 9 min. Subsequently, the slides were treated in Solution 1 (Ficus
Elastica Solution Zetiq Technologies. Co. Ltd. Israel) for 3 min, in Solu-
tion 2 (New Fuchsine Solution) (Sigma Cat. # 72200, CAS Number
3248-91-7, Color Index Number 42520), for 1 min, in Solution 3 (Alcian
Blue Solution) (Sigma Cat. #05500, CAS Number 75881-23-1, Color
Index Number 74240) for 15 min, and in Solution 4 (Light Green SF
Yellowish Solution) (Merck Cat. #1.15941, CAS Number 5141-20-8,
Color Index Number 42095) for 1 min. The differentiation was per-
formed in 50%, 40% ethanol solution each for 1 min. Air-dried slides
were dipped 10 timeswith Xylene and coveredwith Entellanmounting
medium. Whole staining procedures were completed within 30 min.
The slides were stored at 4 °C for later microscopic observation and
analysis.Routine H&E Staining was used to determine the sensitivity and
speciﬁcity of CellDetect® staining technique in diagnosis of human cer-
vical diseases.
The slides stained by CellDetect® stainingwere carefully assessed in
magniﬁcation ×10 ﬁelds under a lightmicroscope. The slides were con-
sidered “acceptable” when at least 8 cells (including normal, abnormal
or cancer cells) were seen in each ﬁeld. A cell with pink/red cytoplasm,
an enlarged nucleus, or a red cell cluster was considered suspicious, and
then, 20-time or 40-time high magniﬁcation was used to further con-
ﬁrm cell type according to its morphology. The relationship between
cell color and morphology was obtained for statistical analyses
using SPSS17.0 software (SPSS Inc.). A p-value b0.05 was consid-
ered signiﬁcant.
Judging criteria for staining results were made by calculating the
following formulae: Sensitivity = (True Positive Cases) / (True Posi-
tive Cases + False Negative Cases) × 100%; Speciﬁcity = (True Nega-
tive Cases) / (True Negative Cases + False Positive Cases) × 100%.
Negatively predicted value (NPV) probabilities for true negative:
NPV = (True Negative Cases) / (True Negative Cases + False Negative
Cases) × 100%; and positively predicted value (PPV) probabilities for
true positive: PPV = (True Positive Cases) / (True Positive Cases +
False Positive Cases) × 100% (True Positive Cases showed red color
staining in cancer cells, True Negative Cases showed green color stain-
ing in normal cells, False Positive Cases showed red color staining in
normal cells, False Negative Cases showed green color staining in cancer
cells).Results
Cell types on smear slides were conﬁrmed according to nuclear size,
nuclear-to-cytoplasm ratio, chromasia and nuclear membrane after
H&E staining. In conventional slides (n = 440), 15 cases were diag-
nosed as SCC, 60 cases as CIN, including 21 cases were high grade
(CIN2–3) and 39 cases were low grade (CIN1), 325 cases as inﬂamma-
tion and 40 cases as normal. In TCT slides (160 cases), 19 cases were di-
agnosed as SCC, 57 cases as CIN, including 22 cases of CIN2–3 and 35
cases of CIN1, 75 cases were diagnosed as inﬂammation and 9 cases
were normal.Cell patterns in conventional slides and TCT slides stained by the
CellDetect®
Normal squamous cells
Normal cells stained with CellDetect® revealed clear exfoliated cell
proﬁles in both conventional and TCT slides. Cellular membrane of
most cells was intact, and less than 20% of the cells exhibiting loss of
membrane integrity did not reveal cytoplasm leakage. Normal squa-
mous epithelial cells residing in basal, intermediate or superﬁcial layers
exhibited green or blue cytoplasm. A few naked nuclei due to cell autol-
ysis were also observed. Most of atrophy andmetaplasia epithelial cells
were stained as green. The large nuclei and ovalmetaplasia cells stained
with CellDetect® technique were easily distinguished from intermedi-
ate cells in Morphology. Under some circumstance, although some cell
cytoplasm was stained pink/red, they could be identiﬁed as normal su-
perﬁcial squamous cells according to morphological criteria. Clots of at
least ﬁve cells were deﬁned as a cluster. In the clusters, nuclei were
mostly green/blue, but a few red nuclei were included aswell. The cyto-
plasm of cells located in the peripheral region of the clusters exhibited
green, while cytoplasm in the centerwas pink/red. Normal endocervical
cells were cuboidal, arranged in a columnar pattern. These cells were
characterized by round, relatively small nuclei with little cytoplasm.
Cytoplasm and nuclei were intensely stained bright red, rarely stained
violet (Fig. 1). Therefore, their morphology was easily identiﬁed as nor-
mal endocervical cells.
Fig. 1. Superﬁcial squamous cells and endocervical cells stained by CellDetect®. (A1–3: conventional slides, B1–3: TCT slides, highmagniﬁcation. CellDetect® staining, 400×). A1 B1: The
cytoplasm stained innormal/atrophy/metaplasia superﬁcial squamous cellswas the vastmajority blue/green.Nuclei stainingwasmostly blue/green or reddish/pink. A2B2: In cell clusters,
nuclei staining: mostly green/blue, cytoplasm staining: in the periphery, most cells had green/blue cytoplasm, in the center of the cluster, cells could have a pink/red cytoplasm. A3 B3:
Cytoplasm and nuclei staining of endocervical cells: mostly intense red or violet.
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Atypical epithelial cells usually occurred in severe inﬂammation or
CIN, while the latter might regress to low grade (CIN1) or even high
grade (CIN2–3). In inﬂammation cases, the nuclei of atypical cells
were about 2.5- to 3-fold over the size of intermediate cell nuclei. Nucle-
ar shape was regular with ﬁne chromatin. Nucleus and cytoplasm color
of most atypical cells was pink/red stain in the cytoplasm. In CIN1 cases,
the nuclear size was three times of an intermediate cell nucleus. Chro-
matin was coarsely granular, uniformly distributed and sometimes
smudged or densely opaque. Nucleoli in most CIN1 cells were absent,Fig. 2.Atypical cells and SCC cells stained by CellDetect® (A1–2: conventional slides, B1–2: TCT
abnormal chromatin. Nucleiwere stained in various shades of red. Cytoplasm stainedmostly in p
exhibited more nude nuclei with variation in nuclear size and shape, or with highly abnorma
stained in various shades of red and background erythrocytes were stained in green, neutrop
blue (indicated by arrow).but only few with no prominent nucleoli. In CIN2–3 and SCC cases, the
dysplastic cells exhibited their atypical morphology characterized by
enlarged nuclei resulting in increased nuclear-to-cytoplasm ratio, vari-
able degrees of hyperchromatin and evenly distributed chromatin. The
contour of the nuclearmembranewas quite irregular and demonstrated
prominent indentation or grooves. Although with the similarity of SCC
cells to CIN2–3 dysplastic cells in the shape, SCC cells were smaller
than CIN2–3 cells. SCC nuclei were irregular with coarsely clumped
and unevenly distributed chromatin. In some slides, there were some
naked nuclei surrounded by erythrocytes, indicative of hemorrhage. Inslides, highmagniﬁcation 400×). A1 B1: Low grade atypical cell nuclear enlargement with
ink/red or green (indicatedby arrow). A2B2:Highgrade atypical cells and SCC cells,which
l chromatin and enlarged, irregularly shaped macronucleoli. Nuclei and cytoplasm were
hil nuclei staining: mostly red, occasionally green/blue; cytoplasm staining: most green/
Fig. 3.Morphology-color correlation analysis in different kinds of cells via CellDetect®.△:
Normal group vs. inﬂammatory group, χ2 = 1.019, p N 0.05; CIN 1–3 group Vs. SCC
group, χ2 = 4.190, p N 0.05; *: Normal and inﬂammatory groups vs. CIN1–3 and SCC
groups, χ2 = 346.653, p = 0.000.
386 S. He et al. / Gynecologic Oncology 132 (2014) 383–388the CellDetect® staining slides, the nuclei and cytoplasm of dysplastic
cells were various shades of red (Fig. 2).
Inﬂammatory cells and erythrocytes
The nuclei of neutrophile were relatively small and lobular with little
cytoplasm.Most nuclei were stained in red (less than 20%were stained in
blue/green) while cytoplasmwas stained in blue/green. Lymphocyte nu-
clei were small with little cytoplasm, stained in blue/green. Erythrocyte
cytoplasm was green.
Stained patterns of different cell types by CellDetect®
In normal cases, 91.84% of normal squamous cells and 86.75% of in-
ﬂammatory cells were stained in green/blue. In CIN and SSC cases, 91.8–
97.67% of atypical cells and 100% cancer cells were stained in red. High
correlation between cell color and morphology was observed. There
were no signiﬁcant differences either between normal squamous cells
and inﬂammatory cells (χ2 = 1.019, p N 0.05), or between CIN group
and SCC group (χ2 = 4.190, p N 0.05) in cell color and morphology.
However, a signiﬁcant difference in color between normal squamous
cells and atypical cells or cancer cells was observed (χ2 = 346.653,
p = 0.000) (Fig. 3).
Sensitivity and speciﬁcity in color analysis by CellDetect® staining
The sensitivity and speciﬁcity were evaluated in CellDetect® and
H&E stained slides, in both types of cytological preparation (conven-
tional and TCT slides). For this analysis, sensitivity and speciﬁcity were
calculated with 95% conﬁdence intervals (CI) (described in the
“Methods” section). The cell stained in red was observed in 201 cases,
in which 151 cases were true positive, i.e. CIN or SSC. The cell stained
in green was observed in 399 cases, in which 392 cases were true neg-
ative, i.e. inﬂammation or normal cells. The sensitivity and speciﬁcity
of statistical analysis of CellDetect® staining technique were 95.36%
and 87.31%. The negative predicted value was 98.25% while positiveTable 1
The summary of diagnosis based on CellDetect® and H&E staining on conventional slides and
Diagnosis Conventional slides (440 cases)
CellDetect®
Inﬂammatory/Normal 365
CIN1 39
CIN2–3 21
SCC 15
In conventional slides CellDetect® vs. H&E, χ2 = 0.3207, p N 0.05; In TCT slides CellDetect® vpredicted value was 71.64%. Overall, the sensitivity and speciﬁcity of
CellDetect® technique were over 87% in diagnosing CIN and cervical
SCC, indicating that cancer and atypical cells were determined accord-
ing to the cell colors stained with CellDetect®. In addition, CellDetect®
also has morphological value in excluding the false positives since
inﬂammatory cells were not falsely diagnosed.
Comparison of CellDetect® and H&E staining in conventional slides and
TCT slides
Comparison of diagnosis results with CellDetect® and H&E staining
on conventional slides and TCT slides was shown in Table 1.
In conventional slides, only one case that was diagnosed as CIN2–3 by
H&E stainingwas conﬁrmed as SCC by CellDetect®. Four CIN2–3 cases by
CellDetect®were diagnosed: two cases CIN1 and tow cases were inﬂam-
matory by H&E staining. There is no signiﬁcant difference in diagnosis of
CIN and SCC between CellDetect® and H&E (χ2 = 0.3207, p N 0.05). In
TCT slides, only one casediagnosed as CIN1byCellDetect®wasdiagnosed
as inﬂammatory by H&E staining. High diagnostic agreement between
H&E and CellDetect® for each pair of TCT slides was evaluated as normal
or neoplastic (χ2 = 0.0204, p N 0.05).
CellDetect® stains in conventional slides via different ﬁxation
CellDetect® staining showed that cells were well preserved by both
ﬁxatives (CYTOFIX® Spray or 95%ethanol). The tinctorial characteristics
were the same by CYTOFIX® Spray ﬁxation as by 95% ethanol ﬁxation,
demonstrating a consistent differentiation of cancer from normal or re-
active states in different cytological ﬁxation preparations. In both ﬁxa-
tion methods, the cytoplasm of normal cells was stained green/blue,
whereas the cytoplasm for neoplastic cells was pink/red or magenta.
Cell characteristics in biopsy tissues stained with CellDetect® or H&E
staining
In order to determine the diagnosis accuracy of CellDetect®, the
sections from all 77 cases (43 cases CIN2–3 and 34 cases SCC) of cervical
tissue biopsies were stained with CellDetect® and H&E for those diag-
nostically re-evaluated. Micro-regional analysis enabled one-to-one
comparison of cellular classiﬁcation as determined by each method.
The CellDetect® staining showed that normal cervical squamous epi-
thelium and keratinization weremostly blue/green, neoplastic epitheli-
um exhibited red/pink color. The tinctorial aspects of the histology also
clearly demarcated the laminar patterning, a prominent characteristic
of CIN (Fig. 4). Atypical squamous cells of CIN1 were conﬁned to the
lower one third of the epithelium, and the cells stained by CellDetect®
were limited to the same area. Similarly, staining with CellDetect®
highlighted the patchy distribution of CIN along the epithelium. The
tinctorial aspects of the histology also clearly demarcated the laminar
patterning that is so characteristic of CIN grade. Neoplastic cells in
CellDetect®-stained preparations always exhibited red/magenta tinged
cytoplasm. Thus, it was possible to recognize neoplasia, even at low
magniﬁcation, based exclusively on tinctorial status of the epithelium.
However, the tissue under-epithelium and stroma of SSC were inten-
sively stained by CellDetect®, which displayed amixture ofmore colors,
i.e. red, blue, violet and green, which interfered identiﬁcation of diagno-
sis. So CellDetect® staining seemed not too superior to H&E staining in
identifying cancer cells inﬁltrating stromal tissue. Endocervical glandTCT slides.
TCT slides (160 cases)
H&E CellDetect® H&E
367 84 85
41 35 34
18 22 22
14 19 19
s. H&E, χ2 = 0.0204, p N 0.05.
Fig. 4.H&E and CellDetect® for pairs of adjacent sections from cervical biopsy tissues (A1–4: H&E staining; B1–4: CellDetect® staining) (200×). A1 B1: Normal cervical squamous epithe-
lium; A2 B2: CIN 1; A3 B3: CIN 2–3; A4 B4: SCC.
387S. He et al. / Gynecologic Oncology 132 (2014) 383–388cells and glands were mostly stained into intense bright red or violet.
The mucus secreted from gland epithelial was stained in blue via
CellDetect® stain (Fig. 5).
Discussion
The purpose of this study was to determine if the superiority of
CellDetect® staining technique in the sensitivity and speciﬁcity is over
a conventional staining method, such as H&E staining, in identiﬁcation
of cervical cancer cells. The results have shown obvious difference be-
tween cancer and normal tissues with reactive status in cytological
and histological preparations, which was consistent with the workFig. 5.HE and CellDetect® for pairs of endocervical glands from cervical biopsy tissues (A1–2: H
stained in red or violet, the mucus secreted glands epithelial were stained in blue.reported previously [7]. The histological features of squamous epitheli-
um are well preserved by CellDetect® staining. Dysplastic cells exhibit-
ed atypical signatures, such as enlarged nuclei, increased nuclear-to-
cytoplasm ratio, hyperchromasia, and irregularity of nuclearmembrane,
which allow the application of standard microscopic diagnostic criteria.
Importantly, the staining natures in a histochemical aspect facilitated
identiﬁcation of neoplasia. The stain targets cytoplasm and labels nor-
mal cells in green and dysplastic cells or neoplastic cells in purple/red,
regardless of ﬁxation method or slide preparation. CellDetect® staining
is to provide a dual tinctorial and morphological discriminate between
normal and neoplasia cells. In CellDetect® staining slides, even a small
focus of neoplasia was conﬁrmed at low magniﬁcation, but it wasE; B1–2: CellDetect®; 200×). In CellDetect® staining, endocervical glands in stroma were
388 S. He et al. / Gynecologic Oncology 132 (2014) 383–388inconspicuous with H&E staining, which increases the sensitivity of this
staining technique. Indeed, the assay has illustrated a negligible number
of false negative cases, which were translated to 95.36% sensitivity and
98.25% negative predicted value. The lower positive predicted value
(71.64%) was due to a non-speciﬁc red staining occurred in some non-
neoplasia cases. On one hand, this false positive redness raises an excit-
ing possibility that CellDetect® method is detecting pre-neoplastic
changes, heralded at this early stage by some, yet to be deﬁned, meta-
bolic alteration. On the other hand, it could simply be artiﬁcial. Anyway,
due to the low incidence of false positive phenomenon, it should not
affect the application of CellDetect® to routine diagnostic pathology.
The sensitivity and speciﬁcity of CellDetect® were 95.36% and 87.31%
in diagnosing cervical cancer, indicating a high level of speciﬁcity for
neoplasia. Therefore, CellDetect® staining technique is an effective
method for cervical screening.
We compared the performance of the CellDetect® staining on con-
ventional smears and TCT slides. Generally, conventional smears often
contain elements such as inﬂammatory cells, mucin, bacteria and eryth-
rocytes.When these elements are over widespread, it may obscure cells
leading to that some atypical cells wasmissed. In CellDetect® staining, a
particular challenge is the thick sheets of the glycoprotein mucus that
tend to stain heavily and hence blur the cells beneath. TCT is currently
a canonical cytological technique for cervical screening. The cells on
TCT slides are evenly spread, and the cells are well preserved. The intro-
duction of the TCT smear staining has greatly increased the detection
rate of cervical cancer [8]. However, the equipment and reagents are
quite expensive which make it a challenge to popularize this technique
for screening cervical cancer in the women of developing countries. If
we do not consider expenses, by marrying CellDetect® staining tech-
nique to high quality liquid-based slide preparation, it would dramati-
cally increase the diagnosis accuracy rate.
We further evaluated the sensitivity of the CellDetect® staining used
in tissue biopsies. We found that the CellDetect® staining facilitated to
distinct CINs, even at low magniﬁcation, based on cell colors. Since the
process of CIN is expressed as laminar cellular changes in the epitheli-
um, CellDetect® staining highlights these changes by forming an
intra-epithelial tangential reddish band. However, CellDetect® staining
seemed to be inferior to H&E staining in tissue structure and cancer in-
ﬁltration. Therefore, CellDetect® staining technique requires further
improvement before it is used in screening of cervical tissues.
The staining phenomenon reﬂects fundamental shifts in cell structure
and function which underlie the transformation from normal state to
reactive state in neoplasia. It is well known that most malignancies
characteristically exhibit alternations in metabolic state [9], including
level of differentiation and rates of proliferation. A possible mechanism
of CellDetect® staining is that the color in stained cells depends on pH
value that varies with different metabolic states of different exfoliated
cells. In this staining reagents, Ficus Elastica Solution is used to increase
afﬁnity of cells to dyes under low pH value; Ficus Elastica extracted
from plants is a non-toxic reagent and cheap. New Fuchsine is a basic
dye with high afﬁnity to acidic moiety. Atypical cells with high metabo-
lism rate produce abundant acidic substances, leading to cells stained
red. Light Green in the CellDetect® system is an acid dye with positive
chargeswhich binds to amino acids in normal cells, hence benign cells al-ways exhibit a non-neoplastic histochemical phenotype with green
cytoplasm. This signiﬁcant phenomenon is the same as in squamous set-
tings from biopsy tissues. Alcain Blue is also a basic dye binding acidic
molecules and stain mucus within cytoplasm blue. Normal endocervical
cells, however, tend to be stained red due to the high content of glycopro-
teinmucus, secretingmucus stain in blue. Nevertheless, these cells can be
easily recognized based on their distinct color nature. Without a change
in cell pathological phenotype, as a result, increased the sensitivity and
speciﬁcity of this staining technique.
In conclusion, the CellDetect® staining technique is a dual-functional
combined cell color discrimination and cell morphology. Its merits are
fast reactions, feasible procedures and time-savingwith low false positive
rate and higher sensitivity and speciﬁcity. More importantly, Ficus
Elastica Extract Solution is cheap and environmentally safe. Overall,
CellDetect® staining technique is one of the most effective screening
methods for early diagnosis of cervical cancer.
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